de la Fuente-Sandoval et al, (2011) recently reported that MRS-measured striatal glutamate is significantly higher in first-episode schizophrenia patients and ultra high-risk subjects compared with controls. They also report significant positive correlations between glutamate and NAA levels in striatum and cerebellum.
This theoretically motivated study of antipsychotic naïve patients is applauded for its potential to further our understanding of schizophrenia, but it is important to point out a critical limitation of the quantitative methods that appears to invalidate the conclusions. The authors have used the 'absolute concentration' values for metabolites generated by LCModel, which are listed in the first column of its output. Section 2.1 of the LCModel manual, version 6.2-3 (Provencher, 1993) specifically cautions against using these values in statistical analyses without first applying a unique correction factor to all metabolites from each MRS acquisition. The manual states that only if techniques such as waterscaling or creatine normalization are used, will the arbitrarily scaled absolute concentration data be meaningful. It appears that the authors used these values without applying one of these techniques.
Patient and MRI system factors, such as head size and position within the eight-channel coil affecting induced voltage in the coil elements, and drift and variability of intrinsic gain in the amplifiers of the RF receiver system, substantially confound the uncorrected 'absolute concentration' values. The group differences observed in de la Fuente-Sandoval et al may be due mainly to these patient and MRI system factors, not to differences in metabolite concentrations.
Only group differences revealed after the appropriate scaling or normalization of the data may be attributed to metabolite concentration differences. Fortunately, the authors have already acquired the data necessary to apply either creatine normalization or water-scaling as described in the LCModel manual. It is important to note that in all of the 15 MRS glutamate studies summarized by de la FuenteSandoval et al, (2011) in their Table 3 , one or the other of these two techniques was applied.
de la Fuente-Sandoval et al, (2011) also report significant correlations between glutamate and NAA in each examined group and brain region. Unfortunately, this correlation analysis is confounded by the patient and system factors referred to above. These factors effectively cause the entire spectrum from each MRS acquisition to be multiplied by a unique, but unknown, number. Consequently, within each spectrum, all 'absolute concentration values', including those of glutamate and NAA, are inherently correlated, that is, they increase and decrease in unison, depending upon the unique number multiplying each spectrum. Thus, when evaluating for a biologically meaningful correlation between the glutamate and NAA values, the null hypothesis must be a positive number reflecting the inherent correlation, not zero. As de la Fuente-Sandoval et al, (2011) used a null hypothesis of zero correlation, their statistical analysis cannot support conclusions about biologically meaningful correlations. Creatine normalization or waterscaling can reduce the inherent correlation among metabolite 'concentration values,' but not completely eliminate it. Even with these techniques, investigators must be cautious about the interpretation of correlations between metabolites measured during the same MRS acquisition.
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